Modulation of gene expression and cell cycle by botryosphaeran, a (1→3)(1→6)-β-d-glucan in human lymphocytes.
There is growing interest in the anticancer and immunomodulatory potential of fungal β-d-glucans. In the present study, the modulation of gene expression via RT-qPCR and cell cycle kinetics via flow cytometry were assessed in human normal and tumor (Jurkat) lymphocytes after treatment with botryosphaeran (a fungal (1→3)(1→6)-β-d-glucan) from Botryosphaeria rhodina MAMB-05. Cell cultures were treated with botryosphaeran either alone, or in combination with doxorubicin (DXR), in a post-treatment protocol. The expression of genes involved in immunomodulatory processes, apoptosis and cell cycle control, as well as β-d-glucans cell receptors were assessed. Flow cytometry analysis identified tetraploid Jurkat cells in G1 phase when treated with botryosphaeran combined with DXR. This antiproliferative effect in G1 may be associated with down-regulation of the expression of genes involved in the G1 checkpoint. The repression of the CCR5 gene following botryosphaeran treatment, either alone or in combination with DXR, in tumor lymphocytes indicates a possible affinity of this particular (1→3)(1→6)-β-d-glucan for the receptor CCR5. Therefore, botryosphaeran action appears to be involved in the repression of genes related to the G1 phase of the cell cycle and possibly in the interaction of the botryosphaeran, either alone, or in combination with DXR, with the CCR5 receptor.